Oxidative stress and cell signalling.
An increasing body of evidence from animal models, human specimens and cell lines points to reactive oxygen species as likely involved in the pathways, which convey both extracellular and intracellular signals to the nucleus, under a variety of pathophysiological conditions. Indeed, reactive oxygen species (ROS), in a concentration compatible with that detectable in human pathophysiology, appear able to modulate a number of kinases and phosphatases, redox sensitive transcription factors and genes. This type of cell signalling consistently implies the additional involvement of other bioactive molecules that stem from ROS reaction with cell membrane lipids. The present review aims to comprehensively report on the most recent knowledge about the potential role of ROS and oxidised lipids in signal transduction processes in the major events of cell and tissue pathophysiology. Among the lipid oxidation products of ROS-dependent reactivity, which appear as candidates for a signalling role, there are molecules generated by oxidation of cholesterol, polyunsaturated fatty acids and phospholipids, as well as lysophosphatidic acid and lysophospholipids, platelet activating factor-like lipids, isoprostanes, sphingolipids and ceramide.